study sites were recognized with an elevation of 2016 m.a.s.l (Mata) and 2054 m.a.s.l (Badeso) with unimodal rain fall distribution pattern. Besides, these sites had sandy loam type soil textural class with PH of 4.59 and 5.65 and exchangeable acidity of 0.07 and 0.14 dS/m for Mata and Badesso, respectively.
Testing Genotypes
Fourteen (14) faba bean genotypes including local check and two standard checks (Shallo and Moti) were evaluated for their performance on grain yield and yield related agronomic traits (Table 1) . 
Experimental Design
Randomized Complete Block Design (RCBD) with three replications, having a net plot size of 1.6mx3m each consisting of four harvestable rows was used. Six rows with 40 cm between rows and 10cm between plants were used for the experiment with the seed rate of 135 kg/ha. Inorganic fertilizer DAP was applied at the rate of 100 kg/ha at sowing time. All agronomic practiceswere done as uniformly as required.
Data Collection
Agronomic data were collected on plot and plant basis. Some of the data taken were number of pods per plant, number of seeds per pod, plant height in centimeter, days to 50% flowering, days to physiological maturity, thousand seed weight, grain yield and major faba bean disease (Chocolate leaf spot)
RESULTS AND DISCUSSIONS

Analysis of Variance
Analysis of variance (ANOVA) was done for grain yield and seven yield related traits. The collected data were organized and analyzed using SAS statistical package [6] . Homogeneity of variance was tested and combined analysis was done using general linear model (Proc GLM) procedure to estimate contribution of genotype, environment and their interaction towards total variation. Mean separation was done using least significant difference (LSD) employing the procedure developed by Gomez and Gomez [4] , whereas GGE biplot and AMMI stability analysis was done using GenStat computer software (2012). Combined analysis of variance showed significant ((P ≤ 0.01) yield difference among genotypes, environments and their interaction for grain yield ( Table 2 ). The significant interaction effect of genotype × environment showed that the evaluated genotypes responded differently to the variation in environmental conditions. The same finding was reported so far [5] . 
Table2. Combined Mean square of yield and related agronomic traits of Faba bean genotype
Source of Variation
Mean Performance of Grain Yield And Yield
Plant height ranged from 142cm (G6) to 165.43cm (G9) with over all mean value of 156.35 cm. On the other hand, G10, G11 and G14 had higher number of pods per plant than the rest. Higher mean value of thousand seed weight was recorded from all faba bean genotypes over Shallo which had a mean value of 62.87gram ( Table 3 ). The minimum (10.14 Qt/ha) and maximum (21.08 Qt/ha) mean value of grain yield was obtained at environment 2 and environment 4, respectively with mean value of 14.72 Qt/ha (Table 4 ). On the other hand, the pooled analysis detected the lowest (12.44 Qt/ha) and highest (16.74 Qt/ha) mean value of grain yield from G8 and G10, respectively with over all mean value of 14.72 Qt/ha. The highest mean of grain yield was exhibited by G10, and followed by G12 and G13. Yield advantage of 5.42 and 2.77% was estimated for G10 and G12, respectively over the best standard check Shalo (Table 3 ). The mean grain yield of the tested genotype at the testing sites showed significant variation. From the pooled data, two genotypes, EH00016-2 (16.74Qt/ha) and EH 06079-7 (16.32Qt/ha) gave relatively higher yield than the standard check, Shallo (15.88Qt/ha). Tolessa (2015) reported that the varieties responded differentially in southeastern and central Oromia [9] , while (Tadesse and Abay, 2011) noted the same trend on sesame in northern Ethiopia [7] . 
Table3. Combined mean performance of grain yield and yield related traits of genotype
Additive Main Effect and Multiplicative Interaction Effect (AMMI) Analysis
Combined analysis of variance declared significant variations of genotypes, environments and genotypes by environment interaction for grain yield and this sign posted unstable response of genotypes and fluctuation of grain yield with environmental change which clearly illustrated the presence of genotype by environment interactions. From the total variation obtained for grain yield 6%, 45.55% and 22.51% were contributed by genotypes; environment and genotype by environment inter action, respectively ( Table 5 ). IPCA1 and IPCA2 attained 40.8% and 26.4% interaction sum square and contributed a total of 67.2% of total variation ( Table 5 ). According to Kempton (1984) in AMMI model the first two interactions principal component axis was a best predictive model that explains the interaction sum of squares. The finding of the study supported Tamane et al. (2015) who reported highly significant (p<0.01) difference of genotype, environment and their interaction for grain yield in faba bean genotypes evaluated in multilocation of Ethiopia [8] .
AMMI Stability Value (ASV) and Genotype Selection Index (GSI)
In AMMI model, the genotype with least AMMI stability value (ASV) score was considered as the most stable. According to ASV, EKISR01009-2-2, Shalo and EH06079-7 were showed a higher stability ( Table 6 ). As stability per se is not a desirable selection criterion, because the most stable genotypes would not necessarily give the best yield performance, hence, simultaneous consideration of grain yield and ASV in single non-parametric index is needed. Accordingly, EH06079-7 (16.32 Qt/ha) and EH00016-2 (16.74Qt/ha) genotypes were found to be higher yielder genotypes and relatively stable. 
Genotypes and Genotypes by Environment Interaction (GGE) Bi-Plot Analysis
GGE biplot is a pictorial representation which describes the stability of the genotypes and environment based on the IPCA scores. As the vertex cultivar is the highest-yielding cultivar in all environments that share the sector with it, G11 fell in two environments and was high yielding in respective environments for instance. Besides, no environments fell in the sectors with G8 as vertex cultivars showing that the vertex cultivar was not the best in any of the test environments. On the other terms, this indicates that the cultivar was the poorest in some or all of the environments. A cultivar located at the origin would rank the same in all environments and is not at all responsive to the environments. 
GGE Bi-Plot Analysis for Comparison of Genotype for Grain Yield Potential and Stability
In GGE biplot, the environments and genotypes obtained in the concentric (central circle) are considered as ideal environments and stable genotypes, respectively (Yan, 2002) . Using the ideal genotype as the center, concentric circles were drawn to help visualize the distance between each genotype and the ideal variety. Therefore, ranking based on the genotypes-focused scaling, assumes that stability and mean yield are equally important (Farshadfar et al., 2011) . Genotype G13 followed by G10 and G12 were lied relatively near to the center of concentric circles were ideal genotypes in terms of yield and stability (Figure 2) . Similarly, Tamane et al. (2016) identified the best genotypes which had superior grain yield and yield stability.
Figure2
. GGE bi-plot for comparison of genotype and environment for grain yield potential and stability.
CONCLUSION
Combined ANOVA detected significant variation among genotypes, environments and their interaction. AMMI biplot, ASV, GSI and GGE Biplot further confirmed that G10 and G12 were most stable and widely adapted, whereas G13 had stable coupled with relative higher yield performance. Therefore, G10 and 12 was selected as the candidate genotypes and suggested for possible release as new variety of faba bean for West and Kellem Wollega zones of western Oromia and areas with similar agro-ecology. 
